A thirty-year-old female presented with a high fever, conjunctivitis, confusion, vomiting, watery diarrhoea, diffuse erythroderma, shock and oliguric renal failure. Staphylococcus aureus phage 29/52 (Group 1) was isolated from a high vaginal swab. In addition to all the previously reported features which defined toxic shock syndrome, there were pustular skin vesicles, altered red cell morphology, and severe myocardial involvement. Treatment with fluid replacement, cloxacillin, haemodialysis, positive inotropic agents, and supportive measures resulted in a full recovery.
erythroderma was present with pustular vesicular lesions over the neck and trunk. The buccal, conjunctival and vaginal mucous membranes were hyperaemic. She had used vaginal tampons during her menstrual period which ended two days after the onset of symptoms.
Staphylococcal aureus phage 29/52 (Group 1) was isolated from a high vaginal swab. Blood cultures and swabs of throat and skin lesions were sterile. Her urine was sterile but contained 13 white cells and 140 erthyrocyteslJ.,d. There was neutrophil leucocytosis with a shift to the left; platelets were 55 x 10 9 11. Blood urea and creatinine levels were elevated. Hyponatraemia and hypocalcaemia with tetany were present.
She was resuscitated with large volumes of intravenous fluids but a dopamine and dobutamine infusion was needed to maintain an adequate blood pressure. Digoxin, penicillin, cloxacillin, gentamicin and steroids were given. Her condition improved and the fever resolved in 48 hours. She became less confused; her vomiting and diarrhoea settled and her truncal pustules disappeared as desquamation commenced. However, her oliguric renal failure worsened, and she developed a pericardial friction rub five days after admission. She was transferred to the Sir Charles Gairdner Hospital for haemodialysis the next day.
On arrival in the intensive care unit she was afebrile, but tachypnoeic. Blood pressure was 110/70 mmHg with a pulse rate of 130/minute. An exfoliative skin desquamation was present over the trunk and labia with residual discrete areas of pustules. The labia were oedematous. A pericardial friction rub was audible, but heart sounds were normal. The jugular venous pressure was not elevated and the central venous pressure was + 9 cm of water. Urine output was less than 15 mllhr, with a urine:plasma osmolality ratio of 1. Other significant laboratory data are shown in Table  1 . She was anaemic, neutropenic and thrombocytopenic, and there was evidence of disseminated intravascular coagulation. Blood urea and creatinine were markedly elevated. Total proteins and albumin were decreased and hypocalcaemia was pronounced. Liver function tests were mildly abnormal but creatinine phosphokinase was markedly elevated. A compensated metabolic acidosis was evident from arterial blood gas estimations. Serum haptoglobins, glucose, amylase, inorganic phosphate, magnesium and zinc levels were normal. Myoglobinuria was not detected, although she complained of severe myalgia especially in the left calf.
A chest x-ray showed bilateral small pleural effusions with patchy opacifications in both mid and lower zones. The initial electrocardiogram (ECG) showed a low voltage pattern (R in lead 11 = 0.3 mY; R in Vs = 0.4 mY) and T wave inversion. An echocardiogram revealed abnormal (paradoxical) septal motion without significant pericardial effusion. Left ventricular size and function were not measurable because of septal motion, but the posterior left ventricular wall motion was at the lower limit of normal (0.9 cm). Left atrial size was at the upper limit of normal (4.0 cm).
Haemodialysis was instituted through a right forearm arterio-venous shunt. The antibiotics (cloxacillin and ampicillin) and the dopamine and dobutamine infusion were continued. Total parenteral nutrition was started. On this treatment her condition improved and the clinical improvement was substantiated by progressive laboratory data. Skin desquamation had progressed to peeling of the trunk (Figures 1 and 2 ), extremities and labia, which still remained oedematous. The pericardial friction rub was not audible by the fifth day in the intensive care unit. The ECG voltage returned to normal (R in lead 11 = 0.6 mY; R in Vs = 1.5 mY). T waves remained inverted in lead I and lateral chest leads. Haemodialysis was carried out over seven days after which she was sufficiently improved to allow transfer to the ward.
Her recovery continued in the ward, but she was noted to have swelling of the lower limbs two days later, despite a restricted fluid regimen, good urine output, and normal serum proteins. Later that evening, she was readmitted to intensive care with acute pulmonary oedema despite a negative fluid balance of 1300 ml over the two days. A gallop rhythm was present but there was no pericardial friction rub on auscultation. The clinical diagnosis of acute pulmonary oedema was confirmed radiologically, and a lung scan did not show evidence of pulmonary embolism. Treatment with digoxin and frusemide was begun immediately, followed by ultrafiltration therapy. She responded quickly to treatment and made a full recovery. Peeling of the palms and soles was seen during convalescence ( Figure  3) . A pelvic examination detected no gynaecological abnormality. Repeat cultures of vaginal swabs were negative for Staphylococcal aureus. She was subsequently discharged home a week later, 24 days after the onset of her symptoms. Echocardiographic abnormalities had returned to normal on the day of discharge. A follow-up examination at four weeks was normal apart from continuing fine desquamation of the trunk. She was continued on cloxacillin until she had completed two normal menstrual periods. 
DISCUSSION
All the features of toxic shock syndrome as defined by Shands et al. 7 and the National Health and Medical Research Council 8 were seen in this patient. The association between toxic shock syndrome and tampon use was present together with isolation of staphylococcal aureus phage 29/52 (Group 1) from the vaginal site. The fever, vomiting, diarrhoea, erythroderma, shock and multisystem manifestations are characteristic of toxic shock syndrome. In addition, initial hyponatraemia, hypoproteinaemia, hypocalcaemia and a raised creatinine AnaeSlhnia and Inremive Care, Vol. IX, :\/0. 4, ,\/ovl'mher, /981 phosphokinase are also common, but their pathophysiological causes are undetermined. 6 . 7 Acute pancreatitis has been suggested to be a cause of hypocalcaemia 6 but there were no features of the disease in this patient and her serum amylase was normal.
An important feature in this case not included in the toxic shock syndrome definition,7.8 was the severity of myocardial involvement. The heart failure, pericardial friction rub, ECG and echo cardiogram were suggestive of myocarditis with associated pericarditis. Pericarditis has been reported with toxic shock syndrome. 7 To our knowledge, associated myocarditis has not been reported, although myocardial damage with a staphylococcal toxin has been demonstrated in animals. 9 ,1O Other previously unreported features seen in this case of toxic shock syndrome were: 1. The sterile, pustular eruptions which were superimposed on the erythroderma. These skin lesions resemble the bullous phase of epidermal necrolysis (Lyell's disease, "scalded skin syndrome")ll which may also be caused by staphylococcal toxin. 2. The peculiar changes in red cell morphology with multiple circumferential "spiking" deformities ( Figure 4 ), which were noted at the height of the disease. These changes were seen on three consecutive days and were not due to artefact. The changes were much more striking than the "burr" cell changes sometimes seen in chronic renal failure, and may represent a direct effect of staphylococcal toxin on red cell membrane. A direct toxic effect on platelets has been postulated by Siegal and Gleicher. 12 The use of tampons in this case also warrants comment as this patient was scrupulous with regard to personal hygiene. During menstruation it was her habit to change tampons as frequently as every half hour during the day, and every three hours at night. This is contradictory to the suggested association between toxic shock syndrome and long-term tampon use. 13 • 14 Fuller et al. IS have proposed that this syndrome results from a reflux of toxin-containing menstrual blood through the fallopian tubes into the peritoneal cavity, where toxin may be rapidly absorbed. However, it is possible that toxin absorption and fixation is facilitated by vaginal micro-ulceration resulting from frequent tampon changes. The tampons used by this patient ("Meds", Johnson and Johnson) contained no highly absorbent material. Cultures of the patient's other unused tampons and of her husband's nasal swabs were not positive for staphylococcus aureus.
In summary, this patient had the classical features of toxic shock syndrome, with severe life-threatening involvement of the kidneys and myocardium. Our experience should encourage clinicians to seek evidence of myocardial involvement in future cases. Treatment of this condition should include intensive fluid replacement, penicillinase-resistant antibiotics, and positive inotropic agents. The antibiotics should be continued until staphylococcus has been eradicated from the vagina. In view of the high recurrence rate reported,16 women who have had the syndrome should probably not use tampons for several menstrual cycles.
ADDENDUM

Recurrence of "Toxic Shock Syndrome"
This same patient presented to St. John of God Hospital in August 1981 with a recurrence of Staphylococcal toxaemia. She complained of a sore throat two days earlier, unresponsive to amoxicillin. Menstruation started the next day, concomitant with vomiting and pyrexia. She had been well since discharge in April 1981. A high vaginal swab culture six weeks after discharge had not isolated any organisms. Cloxacillin therapy was ceased in June 1981, after completion of two full menstrual cycles. No tampons had been used at any time since the initial illness.
On examination, she was febrile and tachycardic but had a normal blood pressure and urine output. Her oropharynx, perineum, and vaginal mucosa were inflamed. There was truncal erythroderma with acneiform lesions on her back, but without the previous desquamation and pustules. The ECG was normal. Hb was 13.6 gldl with normal red cells; white cell count was 23 x 10 9 11 and the ESR was 20 mm/hr. Serum urea, creatinine, and electrolytes were within normal limits. Cultures of blood, urine, and swabs of perineum, high vaginal wall, and skin pimples proved negative. A throat swab resulted in light growth of Bacteroides, but Staphylococcus aureus resistant to amoxicillin was isolated from swabs of both nostrils. The phage type, 29/52 (Group 1), was identical to that of the first admission.
Treatment with cloxacillin was started. Within 24 hours her temperature returned to normal with improvement of symptoms. She made a full recovery although the erythroderma persisted for four days. A complete gynaecological examination before discharge was again normal.
This case is important for three reasons. It is the first reported case of toxic shock syndrome recurrence in Australia. The patient's early presentation to hospital the second time with prompt treatment probably prevented the development of the full syndrome. Secondly, it should be noted that recurrence of menstruation-related Staphylococcal toxaemia can occur without the use of tampons. Finally, the long-term management of this patient, especially with regard to prophylactic antibiotics, is yet unclarified.
